Objectives: Many countries are implementing human papillomavirus (HPV)-based cervical screening due to the higher sensitivity of the test compared with cytology.
| BACKGROUND
It is well-established that virtually all cervical cancers are caused by infection with a high-risk type of human papillomavirus (hrHPV), [1] [2] [3] a very common sexually transmitted infection (STI) 4 which most sexually active individuals will acquire in their life. 5 There are many types of HPV, some which do not cause cancer but can cause genital warts or verruca's (low-risk HPV) and some which can develop into cancer (high-risk HPV). Fifteen HPV types have been classified as high-risk. 6 Although the underlying cause of cervical cancer is infection with hrHPV, infection with hrHPV does not always cause cancer, and most infections resolve spontaneously in less than 2 years. 7 Until recently, most cervical screening programmes in high-income countries used cytology to detect cervical abnormalities. 8 However, HPV primary testing, which will detect the presence of the virus rather than abnormalities, is expected to provide higher sensitivity for identifying high-grade precancerous disease, [9] [10] [11] and several countries have moved, or plan to move, to primary HPV testing. In England, the NHS Cervical Screening Programme is currently rolling this out.
The move to primary HPV testing will change the cervical screening results women receive. In the primary HPV testing pilot in England, approximately 13% of the screened population received an HPV positive result. 12 Due to the sexually transmitted nature of HPV, 4 there may be psychosexual consequences of testing positive for the virus. Research suggests that diagnosis with an STI such as genital warts, herpes simplex virus (HSV), or chlamydia can have a negative psychosexual impact. Consequences include reduced sexual desire, 13, 14 reduced sexual satisfaction, 14, 15 and feeling sexually unattractive, 13 sexually anxious or depressed. 15 An early qualitative study of HPV testing in cervical screening suggested that similar concerns might apply to women who are told they are HPV positive. 16 An essential criterion for any screening programme is that the overall benefits should outweigh the harms 16 ; therefore, it is important to understand and address any psychosexual consequences of testing positive for HPV, particularly as there will be large numbers of women receiving an HPV positive result. Two previous reviews (published in 2007 and 2009) have explored the psychosexual impact of testing positive for HPV, 17, 18 but the increasing use of HPV testing in cervical screening (e.g., for triage and test of cure) and the current introduction of primary HPV testing have led to significant research activity since these were published. There are also differences between these previous reviews and the current review.
One 17 focused on the economic and quality of life burden of cervical HPV and did not include psychosexual outcomes in the search strategy and the other 18 had a broad scope and reviewed the psychosexual impact of genital warts and their treatment and HPV-related genital, oral, and anal precancerous lesions. In advance of the introduction of HPV primary testing in England, we aimed to provide an up-to-date systematic review of the qualitative and quantitative literature that has explored psychosexual concerns following an HPV positive test result.
| METHODS
This review was registered with PROSPERO (CRD42018083969) and followed the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines. 19 
| Search strategy for identifying papers
The search included terms relating to (a) high-risk cervical HPV and (b) a psychosexual or disclosure-related outcome (eg, sexual behaviour, sexual function, and disclosure of HPV status to a partner) and were linked using Boolean operators (see Supporting Information 1 for the search strategy). The search was conducted in MEDLINE, PsycINFO, CINAHL Plus, Web of Science, and EMBASE on 09/01/2019. There were no study design, date, or language limits applied to the initial search, and both qualitative and quantitative papers were included. Additional papers were identified by searching the grey literature using OpenGrey (www.opengrey.eu), PsycEXTRA, the reference lists of included articles, and forward citation searching.
| Selection process
Studies were included if they mentioned (a) HPV and (b) a psychosexual or disclosure-related outcome. Reviews, conference abstracts, commentaries, opinion pieces, and editorials were excluded. Studies were also excluded if they were not in English, explicitly focused only on low-risk HPV or focused on the psychosexual impact of cervical cancer, treatment for cervical cancer, or colposcopy. Titles were screened by K.B. Two reviewers (K.B. and M.R.) screened the abstracts of the remaining papers (agreement rate = 85%). Where a paper could not be assessed using the abstract, the fulltext was obtained. Disagreements were resolved by discussion.
| Data extraction
Using a standardised data extraction form (see Supporting Information 2), one reviewer (K.B.) extracted information from each paper. A second reviewer (M.R.) independently extracted information for 20% of the studies. Extracted data included participant characteristics, study methods, and a summary of psychosexual outcomes. Inconsistencies were resolved through discussion.
| Quality assessment
The quality of studies was assessed using modified versions of the National Institute for Health and Care Excellence (NICE) quality appraisal checklists for quantitative and qualitative studies (see Supporting Information 3 and 4). Quality assessment was carried out by one reviewer (K.B.) with a second reviewer (M.R.) independently conducting 20% of assessments. The agreement rate was 80%. Disagreements regarding study quality were resolved by discussion.
| Analysis
Quantitative and qualitative findings were analysed separately. For quantitative studies, a narrative synthesis was conducted and the results reported descriptively. We used Popay et al's 20 framework for narrative synthesis, following three of the suggested elements: (a) a preliminary synthesis of findings was developed, (b) relationships in the data were explored, and (c) the robustness of the synthesis was assessed.
For qualitative studies, we conducted a thematic synthesis, following the three stages outlined by Thomas and Harden 21 : (a) Line-by-line coding of text in the results and discussion sections; (b) "descriptive themes" were identified; and (c) "analytic themes" were generatedthis involves "going beyond" the content of the studies to generate new interpretive constructs or explanations.
A coding frame was developed and applied to the data (by K.B.). A second reviewer (M.R.) independently coded 20% of these papers, and any inconsistencies were resolved through discussion.
| RESULTS

| Search results
The search yielded 4801 articles after the removal of duplicates. Following exclusions, 40 fulltexts were reviewed. Twelve articles were excluded during the full-text review, and two were included following backward/forward citation searches, resulting in 30 papers (see Figure 1 ). Twenty-five studies measured the psychosexual impact of testing positive for HPV and are included in this analysis. 16, The remaining studies described disclosure-related outcomes only and are not included in the analysis.
Studies were conducted in the United Kingdom (n = 7), United States (n = 5), Taiwan (n = 4), Australia (n = 2), Greece, Hong Kong, Italy, China, Brazil, Sweden, and Belgium (all n = 1) and were published between 1988 and 2018. Studies were quantitative (n = 12; see Table 1 ) and qualitative (n = 13; see Table 2 ). All quantitative studies used survey-based methods, [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] and most (n = 8) compared women who were HPV positive (HPV+) with women who were HPV negative (HPV−). [25] [26] [27] [28] [29] [30] 32, 33 Validated measures included the HPV Impact Profile 
| Quality assessment
Most of the quantitative studies were judged to have been designed or conducted in such a way as to minimise the risk of bias and had good internal validity (n = 7). The quality of external validity was mixed. Most qualitative studies were judged to be well conducted (n = 12) (see Tables 1 and 2 for details).
| Quantitative studies
| Overall psychosexual impact
Six studies reported an overall psychosexual impact score. [24] [25] [26] 28, 31, 32 Study designs (including measures used, comparison groups, and point of data collection) were diverse making it challenging to summarise the overall psychosexual impact of testing HPV+.
In a study of women with abnormal cytology in England, 28 women who were HPV+ had significantly more worries about their sexual health 6 months after receiving their results (compared with women who were HPV− and women not tested for HPV). Two studies (in Taiwan and China) collected data from women who had a range of HPVrelated diagnoses around 3-months post-diagnosis. 31, 32 In both studies, women with abnormal cytology who were also HPV+ had similar sexual impact profiles to those with abnormal cytology who were not tested for HPV. Whilst these groups were not directly compared, both groups scored significantly higher than women with normal cytology who were not tested for HPV. In the latter of these studies, 32 a group of women who were HPV− with abnormal cytology were also included and had similar sexual impact profiles to those who were HPV+, but again, these groups were not directly compared.
Another study 26 reported an overall psychosocial impact score which included questions on sex, relationship issues, and concerns about transmitting HPV. Psychosocial scores at result notification were worse in women who were HPV+ than women who were HPV − (all women had abnormal cytology), and although scores decreased 6 months later in both groups, they were still significantly worse in women who were HPV+. 26 However, since this scale assessed a range factors, it is unclear if the between-group differences were driven by psychosexual or more general concerns.
In a Chinese study of women who were HPV+, many of whom also had abnormal cytology, 24 psychosexual impact was reported shortly after HPV diagnosis and 1, 6, and 12 months later. At diagnosis, 14% of women had mean subscale scores indicating "significant distress." At the follow-up time-points, psychosexual impact was assessed using a different scale, but all mean scores were low.
In one large, high-quality study of women tested for HPV in England, 25 psychosexual functioning was assessed approximately 2 weeks after women received their results. Among women with normal cytology, psychosexual functioning did not differ between those who received an HPV+ or HPV− result. However, among women with abnormal cytology (mild/borderline), psychosexual functioning was better in women who were HPV+ than women who were HPV−.
| Sexual satisfaction and pleasure
Seven studies assessed sexual satisfaction or sexual pleasure, with three reporting no impact of testing HPV+. 26, 27, 30 In a study of 72 women attending a gynaecological clinic, 27 there were no significant differences in sexual satisfaction or sexual pleasure/orgasm between women who were HPV+ and women who were HPV− approximately 6 to 12 months post-diagnosis. In a second study of 155 women with vaginitis, 30 there were no significant differences in sexual satisfaction between women who were HPV+ and women who were HPV−. A ++/+ † ++ Indicates that the study was designed or conducted in such a way as to minimise the risk of bias. + Indicates that the study was partly designed to minimise bias, may not have addressed all potential sources of bias, or it was not clear from the way the study was reported.
− Indicates that the study had significant sources of bias across all aspects of the study design.
third study of 299 women with abnormal cytology 26 found no difference in sexual satisfaction at baseline (result notification) or 6 months later between women who were HPV+ and women who were HPV−.
A randomised controlled trial of 58 women who were HPV+ and 40 women who were HSV+ (exploring the effect of counselling and providing information on HPV or HSV) found that, in the control group (who only received counselling), women who were HPV+ had slightly greater satisfaction with intimate relationships than women who were HSV+; however, in the experimental group women with HPV had slightly lower satisfaction with intimate relationships than women with HSV. In this study, the HPV and HSV groups were not statistically directly compared, and the range of potential scores was not reported. Belgium Not specified 527 email messages (n = 432 from women).
Qualitative analysis of questions asked by visitors to an HPV website.
Individuals who emailed questions about HPV to a website with HPV information.
++ † ++ Indicates that the study was designed or conducted in such a way as to minimise the risk of bias.
+ Indicates that the study was partly designed to minimise bias, may not have addressed all potential sources of bias, or it was not clear from the way the study was reported.
In a descriptive study of 51 women who had recently been informed that they were HPV+, 23 22% reported feeling dissatisfied with their sex life, and 22% experienced problems reaching orgasm following HPV diagnosis. In another study of 105 women attending a colposcopy or genitourinary clinic, 22 frequency of orgasm among women who were HPV+ (with or without cervical intraepithelial neo-
plasia [CIN]) decreased between baseline (6-months prior to diagnosis)
and follow-up (6-months post-treatment). There was no change in frequency of orgasm among women without HPV.
| Frequency of sex
Four studies assessed frequency of sex following an HPV+ result. 22, 23, 27, 30 In a descriptive study of 51 women who had recently been told they were HPV+, 23 41% reported decreased frequency of sex following HPV diagnosis. In a study of 105 women attending a colposcopy or genitourinary clinic, 22 frequency of sex among women who were HPV+ (with or without CIN) decreased between baseline (6months prior to diagnosis) and follow-up (6months post-treatment).
There was no change in frequency of sex among women without HPV.
Two studies reported no difference in frequency of sex between women who were HPV+ and women who were HPV−. 27, 30 In a study of 72 women attending a gynaecological clinic, 27 there were no significant differences in sexual satisfaction between women who were HPV+ and women who were HPV− approximately 6 to 12 months following HPV diagnosis. In a second study of 155 women who had been taking part in a study about vaginitis for at least 6 months, 30 there were no significant differences between women who were HPV+ and women who were HPV−.
| Interest in sex, thoughts about sex, and sexual arousal
Four studies assessed interest in sex, thoughts about sex, and sexual arousal following HPV diagnosis. 22, 23, 27, 30 In a descriptive study of 51 women who were recently told they were HPV+, 23 41% reported decreased sexual desire. In a second study, women who were HPV+ (with or without CIN) who were attending a colposcopy or a genitourinary clinic 22 reported decreased spontaneous interest in sex and sexual arousal and increased negative feelings towards sexual intercourse between baseline (6months prior to diagnosis) and follow-up (6months post-treatment). There was no change in interest in sex among women without HPV. In contrast, among 72 women attending a gynaecological clinic, 27 there were no significant differences in interest in sex, sexual arousal, or sexual thoughts between women who were HPV+ and women who were HPV− 6 to 12+ months after their visit. In a fourth study of 155 women participating in a study about vaginitis, 30 there were no differences in sexual arousal or thinking about sex between women who were HPV+ and women who were HPV−.
| Feelings about partners and relationships
Four studies assessed feelings about partners and relationships. 23, 26, 29, 30 In a study of 51 women who had recently been told they were HPV+, 23 12% reported feeling their relationship was negatively affected by their result. In a second study of 271 women, conducted in the context of routine cervical screening, 29 women who were HPV + (with normal or abnormal cytology) were more likely to report feeling worse about their current, previous, and future sexual partners than women who were HPV− 1 week after receiving their test result.
Two studies found no evidence that an HPV+ result affected feelings about partners or relationships. 26, 30 One study of 299 women with abnormal cytology 26 reported no differences between women who were HPV+ and women who were HPV− in relationship satisfaction at result notification or 6months later. In a second study of women participating in a study about vaginitis, 30 there were no significant differences between women who were HPV+ and women who were HPV− in frequency of negative feelings about relationships, or anger at current or previous partner. 
| Qualitative studies
| Source of HPV infection
Where did the infection come from?
A common response from women with HPV was to question which partner (current or previous) the infection had come from. 16, 35, 37, 38, [42] [43] [44] [45] Not knowing the source of the infection sometimes led to uncertainty and stress 35, 44 and in severe cases to relationship breakdown 44 or angry confrontation with a previous partner. 35 
Infidelity concerns
Some women expressed concerns that their partner had been unfaithful. 16, 34, 40, 42, 43 Lack of trust was described. 40 A small number of women were concerned about being accused of infidelity, 38, 40 and there were reports that partners had left due to infidelity concerns, 38 though this was uncommon.
| Transmission of HPV
Transmitting HPV to a partner
Concern about passing HPV on to a partner was common. 16, [36] [37] [38] 41, 42 Women had questions about the likelihood of infecting their partner 37 and which sexual practices could lead to infection. 42 Women wondered what they could do to avoid passing on the infection. 37 There was uncertainty and a desire for information about the consequences of HPV for male partners. 37 Being re-infected with HPV Worry about re-infection and recurrence was common. 43 In some cases, this led to concerns about having new partners, because of a fear of being re-infected. 34 Some women were worried about infecting their partner and then their partner re-infecting them, not allowing the virus to be cleared and increasing the risk of cervical cancer. 37, 42 
| Impact of HPV on sex and relationships
Impact of HPV on relationships
Whilst some women were concerned HPV might negatively impact their relationship 36, 38 ; others reported that it had not. A small number reported that their partners were accepting, 39 supportive, 38,45 had shown concern for their wellbeing, 45 and that they had become closer to their partner following HPV diagnosis. 39 A small number described their HPV diagnosis having a negative impact on their relationship, feeling that their partner was distant from them, 45 or that HPV was causing conflict. 36, 39 Frequency and interest in sex
Several studies identified a reduced interest in and frequency of sex, 34, 36, 38, 39, 42 with some women reporting that they had stopped having sex. 34, 36, 39 Some thought that people with HPV should not have sex, 34 whilst others were concerned about passing the infection on. There was also concern that having sex would worsen any abnormal cervical cells. 16 Negative sexual self-image HPV had a negative impact on some women's sexual selfimage. 16, 39, 43, 46 The stigma associated with HPV led women to feel "dirty," "contaminated," and unworthy of sexual attention. 16, 39, 41 The stigma of having an STI sometimes restricted sexual advances towards others, affected sexual spontaneity, and made women feel they had to alter their sexual activities. 39 
Concerns about risks associated with oral sex
The risks associated with oral sex were mentioned by a few women 37, 44 who were concerned about passing HPV on to their partners in this way, with the potential for it to cause oral cancer. This sometimes resulted in abstention from oral sex. Including these aspects in quantitative measures would ensure a more inclusive assessment of the components that influence psychosexual outcomes in women who have HPV.
| DISCUSSION
Previous studies have shown that receiving an abnormal cytology result can have a negative impact on frequency of sex, 22, 48 interest in sex, 22, 49 and satisfaction with sex. 48 The quantitative studies included in this review that compared HPV+ and HPV− women with abnormal cytology found inconsistent evidence of psychosexual impact. 26, 28, 31, 32 Our findings both differ and are consistent with previous reviews. One review 17 
| Study limitations
Since the quantitative papers included a range of psychosexual outcomes, it was not possible to conduct a meta-analysis. Whilst we excluded any articles that explicitly focused on low-risk types of HPV, some of the papers included in the review did not describe the type of HPV participants had and it is possible that some articles included participants with low-risk HPV.
| Clinical implications
It is important to understand, and minimise, any psychosexual impact of testing HPV+ in the context of primary HPV testing. In line with previous studies (52,53), the qualitative synthesis highlights that women who test HPV+ have a number of questions about HPV such as the source of the infection, whether partners can re-infect each other and how to prevent the transmission of HPV. Information materials could increase knowledge and address some of these concerns.
Additionally, health care professionals carrying out cervical screening could be trained to give brief information during screening to ensure that women understand their results when they receive them. Whilst HPV is classified as an STI, it differs from other STI's as it is normally asymptomatic, does not need treatment, and does not usually cause any long-term problems. Communicating this information to women is important and may help to reduce psychosexual impact.
| CONCLUSIONS
This women, and to avoid compromising future screening re-attendance.
